. Transillumination of the gel with 365-nm UV light revealed differences in the fluorescence properties of the chlorophyll-protein complexes. Complexes A and B were fluorescent at room temperature, while the fluorescence of the complexes of lower electrophoretic mobility was quenched (Fig. 1, lane 4) . The nonfluorescent complexes probably corresponded to PS I, since PS I from cyanobacteria and chloroplasts under these conditions contains a functional P700 trap, an efficient quencher of fluorescence (10). Fluorescent bands A and B probably represented complexes containing PS II and antenna chlorophyll-protein complexes which would lack such a quenching mechanism. Bands A and B were excised and subjected to denaturing electrophoresis to examine their polypeptide composition (Fig. 1, lanes 2 and 3) 
The cyanobacteria are procaryotes with photosynthetic functions virtually identical to those of the higher plants. Their procaryotic nature makes them attractive systems in which to study the organization of the photosynthetic apparatus. The differences in thylakoid membrane architecture between chloroplasts and cyanobacteria involve proteins peripheral to the photosystem II (PS II) and PS I core complexes (3) . The antenna complexes of the cyanobacteria include both chlorophyll-protein complexes and proteins of the phycobilisome. The major chlorophyll-protein complexes of the cyanobacteria Synechococcus sp. strain PCC 7942 (7, 12) and Synechocystis sp. strain PCC 6714 (4) of wild-type and mutant strain GT8B cells are shown in Fig.   2A . Cells of the mutant strain demonstrated decreased A681 by chlorophyll relative to the A635 of phycocyanin. This change in pigment complement was quantitated spectrophotometrically after pigment extraction by use of known extinction coefficients for chlorophyll (1) and phycocyanin (2) . A summary of these data, normalized to dry weight, is presented in Table 1 . Cells of photoheterotrophically grown glycerol-tolerant strain GT1 possessed chlorophyll levels nearly one-third greater than levels in wild-type cells grown photoautotrophically. This was a consequence of growth in the presence of dichlorophenyl dimethylurea (8) . However, photoheterotrophically grown GT8B cells possessed chlorophyll levels one-third less than levels in photoautotrophically grown wild-type cells and thus one-half those of photoheterotrophically grown cells of strain GT1. Cellular phycocyanin levels were unaffected by mode of growth or by the mutation responsible for the phenyotype of strain GT8B. The photoheterotrophic growth rate of strain GT8B, as measured by increased A720, was unaffected by this decrease in chlorophyll content.
Chlorophyll-protein complexes of strain GT8B. Thylakoid membrane preparations were subjected to electrophoresis under nondenaturing conditions and photographed with 365-nm transillumination (Fig. 1, lane 5) (Fig. 2C) . These data strongly implicate the chlorophyll-protein complexes of band A, containing the homolog to CP-47 of Synechococcus sp. strain PCC 6803, as the origin of the in vivo 696-nm fluorescence signal. The results also suggest a close physical association between phycobilisomes and CP-47, since there was minimal spillover of 620-nm excitation energy to PS I in cells of strain GT8B.
Long-term photoheterotrophic growth has been shown to give rise to a wide spectrum of mutant cyanobacterial strains with altered phycobilisomes and chlorophyll complements (16) . These strains could prove useful in examining the assembly and biophysical associations of thylakoid membrane components. Recent work by Vermaas et al. (14) suggests a central role for CP-47 in the assembly of the PS II core complex. The measurement of primary-quinone reduction (6) could determine whether the PS II reaction centers of strain GT8B assemble in the absence of CP-47.
